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recovered at any time t and A the same constant   The total
activity then at any time is a constant.

The results of a large variety of experiments have shown
that, as far as tests have been made, neither the rate of decay
of the separated product nor the rate of recovery of activity
of the substance from which it was separated is affected by
the existing physical or chemical conditions such as tempera-
ture, etc. After chemical separation has taken place the re-
covery of activity in one case or the decay of activity in the
other proceeds quite independently of any physical or chemical
influences to which the substances may be subjected. This
indicates that the process arises from some cause within the
radio-active substance itself.

Similar processes must of course be going on in the thorium
and actinium compounds. As will be seen later conditions of
a similar character but differing in some particular exist in
the radium compounds.

In the succeeding chapter it will be seen that thorium X, for
instance, is not lost when its activity completely decays, but
it disappears as thorium X, and in so doing changes into
another product or substance which in its turn gives out radio-
active radiations. These facts along with a great deal of addi-
tional evidence, some of which will be considered later, led to
the theory of successive changes in radio-active substances
which was formulated by .Rutherford and Sotldy to explain
these curious phenomena. According to this theory the differ-
ent radio-active substances are gradually undergoing a process
of transformation by which they are gradually changing in
regular succession from one product to another without the
help of any outside agency. The actual amount of material
transformed in each instance is extremely small, but the elec-
trical manifestations are so pronounced that they may be de-
tected in very minute quantities. Most of these products give
out radiations. In some cases only a rays are emitted and in
others only ft and y rays, while in others all three types are
produced, The rates at which these changes take place vary
very greatly for the different products, some changes requiringreached and It is the activity be found to be about ten days.e, with a very thin layer ofcope. It should showof simple properties of thorium emanation.............  190
